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(54) Retro-reflective assemblies 

(57) A retro-reflective assembly (10) comprising a 
substrate (11) in which a layer of optical glass beads 
(12) is embedded with a non-metallic reflective coating 



(13, 14) beneath the beads. A top and/or bottom layer 
(1 5, 1 6) may be welded together and/or to the substrate 
(11) by high frequency welding along lines (19) to pro- 
vide enclosed pockets within the assembly. 
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Description 

THIS INVENTION relates to retro-reflective assem- 
blies e.g. as used in hazard warning or traffic control de- 
vices or on clothing or other articles. 

According to this invention, a retro-reflective as- 
sembly comprises a substrate including a layer of optical 
bodies having a non-metallic reflective coating. 

The assembly may comprise a substrate in which a 
layer of glass or optical beads is partly embedded with 
reflective non-metallic material between at least some 
of the beads and the substrate. 

The substrate may comprise an adhesive layer 
which receives the beads. 

The non-metallic material may extend over the ex- 
posed surface of the substrate between the beads. 

The assembly may comprise a top and/or a bottom 
layer. 

The substrate and one or both of the top and bottom 
layers may be secured together by high-frequency weld- 
ing. 

The invention may be performed in various ways 
and one specific embodiment with possible modifica- 
tions will now be described by way of example with ref- 
erence to the accompanying diagrammatic drawings, in 
which: - 

Fig. 1 is a section through part of a retro-reflective 
assembly; 

Fig. 2 is a section of a substrate and coating; 

Fig. 3 is like Fig. 2 but with beads; 

and Fig. 4 is a front view of part of an assembly. 

A retro- reflective assembly 10 comprises a sub- 
strate 11 on which a layer of optical glass beads 12 is 
partly embedded. Before being embedded in the layer 
11 the beads 12 are coated with a non-metallic light-re- 
flective coating 1 3 referred to later. After embedding, the 
exposed part of the coating may be removed leaving a 
coating layer 14 beneath the heads 12. This layer 14 
acts to reflect light. 

Preferably the beads 12 are covered with a trans- 
parent outer layer 15 e.g. of polyvinyl chloride. 

Optionally, a flexible layer 16 e.g. of polyvinyl chlo- 
ride is secured at the back of the substrate 11 . 

Preferably the layers 11, 15 or 11, 16 or 11, 15, 16 
are secured together by high-frequency radio welding 
e.g. in a frequency band including 27 megahertz. This 
is schematically indicated at 17. Normally the periphery 
18 would be welded. The lines of welding 19 may form 
pockets, Fig. 4. 

The substrate 11 would include material e.g. poly- 
vinyl chloride which is responsive to high frequency 
welding. 

The top surface of the substrate 11 may have an 
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adhesive layer 20 before receiving the coated beads 1 2, 
Fig. 2. 

In another example, a non-metallic reflective coat- 
ing 21 is applied to the top surface 22 of the substrate 
s and uncoated beads 1 2 are partly embedded thereafter, 
Fig. 3. 

Not all the beads need have coating 13; not all the 
surface of the substrate 11 need be covered with beads 
12. 

10 The embedding of the beads 12 is carried out in 
known manner as is the welding. 

The top and bottom layers may be multi-layers and 
may include reinforcement. 

Examples of suitable materials for the coating 13 

is are saturated Bismuth Oxide and saturated Hexafloro 
aluminate applied to the beads as an aqueous solution 
using \ wave coating technology to apply, preferably, 
two layers such that the reflective properties of the coat- 
ing is derived from the difference between the refractive 

20 indeces of the Respective layers. Additional multiple lay- 
ers will serve to increase the retro-reflective perform- 
ance. 

Because the coating 13 is non-metallic it does not 
interfere with high frequency welding. 
25 The welding apparatus can be adapted also to cut 
the material at the periphery. 

If the assembly is secured by means other than 
high-frequency welding, e.g. by adhesive, the top and 
bottom layers need not comprise material responsive to 
30 such welding. 

The substrate 11 may comprise polyurethane. 
The use of a non-metallic material to obtain the re- 
flective effect obviates the need for handling metals or 
metallic material with its attendant difficulties and haz- 
35 ards. 

To enhance the brightness and/or colour of the 
product, there may be dispersed in the substrate or bind- 
ing layer 11 , a particulate ceramic material such as Mica, 
preferably Zirconia, of sub-micron size, alternatively or 
40 in addition a larger particulate dispersion may be used 
to provide, for example, a specular flake effect. For pref- 
erence, the particulate dispersion should be concentrat- 
ed near the surface of the substrate at which the beads 
12 are applied. 

45 A retro-reflective material produced as aforesaid 
provides a material which has a silvery appearance. For 
certain applications it may be beneficial for the material 
to appear white in daylight. 

This can be achieved by a variety of means. 

so For example, there may be included in the adhesive 
layer a surfactant which causes the particulates con- 
tained within the adhesive layer to migrate towards the 
embedded glass beads. 

This results in the natural opaqueness of the binder 

5S layer being predominantly visible to the naked eye, 
hence the material appears white. 
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Claims 

1. A retro-reflective assembly comprising a substrate 
including a layer of optical bodies having a non-me- 
tallic reflective coating. 

2. A retro-reflective assembly according to Claim 1, 
wherein the substrate includes a layer of glass or 
optical beads partly embedded therein with reflec- 
tive non-metallic material between at least some of 
the beads and the substrate. 

3. A retro-reflective assembly according to Claim 1 or 
Claim 2, wherein the substrate comprises an adhe- 
sive layer to receive the beads. 

4. A retro-reflective assembly according to any one of 
Claims 1 to 3 wherein the non-metallic reflective 
coating extends over the exposed surface of the 
substrate between the optical bodies. 

5. A retro-reflective assembly according to any pre- 
ceding claim including a top and/or a bottom layer. 

6. A retro-reflective assembly according to Claim 5, 
wherein the substrate and one or both of the top 
and/or bottom layers are secured together by high- 
frequency welding. 

7. A retro-reflective assembly according to Claim 2, 
wherein the glass or optical beads are coated with 
a non-metallic light reflective coating, the exposed 
part thereof after embedding of the beads within the 
substrate, having been removed to leave a coated 
layer beneath the beads. 

8. A retro-reflective assembly according to Claim 5, 
wherein the top and or bottom layer is transparent 
and of polyvinylchloride. 

9. A retro-reflective assembly according to Claim 6, 
wherein the top and/or bottom layer is secured to 
the substrate by high-frequency welding in a fre- 
quency band including 27mHz. 

10. A retro-reflective assembly according to Claim 6, 
wherein the substrate and one or both of the top and 
bottom layers are welded together by high-frequen- 
cy welding along lines which form enclosed pockets 
within the assembly. 

11. A retro-reflective assembly according to Claim 1 or 
Claim 2, wherein the non-metallic reflective coating 
is applied directly to a surface of the substrate with 
uncoated beads embedded within the coating and 
the substrate. 

12. A retro-reflective assembly according to any pre- 
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ceding claim, in which the non-metallic reflective 
coating is a saturated bismuth oxide. 

13. A retro-reflective assembly according to any one of 
5 Claims 1 to 11, wherein the non-metallic reflective 

coating is a saturated Hexofiuro aluminate. 

14. The retro-reflective assembty according to any pre- 
ceding claim, wherein the non-metallic reflective 

10 coating is applied to the beads as an aqueous so- 
lution using quarter-wave coating technology. 

15. A retro-reflective assembly according to any pre- 
ceding claim, wherein at least two layers of non-me- 

15 tallic reflective coating are applied to the optical 
bodies. 

16. A retro-reflective assembly according to any pre- 
ceding claim wherein the substrate includes a dis- 

20 persion of a particulate ceramic material to enhance 
its brightness and/or colour. 

17. A retro-reflective assembly according to any pre- 
ceding claim, having a white appearance in day- 

25 light. 

18. A retro-reflective assembly according to Claim 17, 
including a surfactant causing particulate materials 
within the assembly to migrate towards the optical 

30 bodies. 

19. A retro-reflective assembly substantially as herein- 
before described, with reference to, and as illustrat- 
ed in, the accompanying drawings. 
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